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A METHOD AND SYSTEM FOR CONTRCLLI NG THE CHEM CAL

MECHANI CAL POLI SHI NG BY USI NG A SENSOR SI GNAL OF A PAD
WENBIII7ENER FI ELD OF THE PRESENT | NVENTI ON ThECPUSRe# 030410

invention relates to the field of the fabricati on of

Tof PSS n P rgR BT cafr‘F“‘“"a%#* ﬁﬁf‘?féﬁéﬁéﬂwwu

substrat es, b@hleHgTG‘B)Y qSH%Ga*n% BISWQF‘ tQF of dies
for form ng integrat adpgh CONDITIONRRr €in the tool is
equi pped with a conditioner system for conditioning
the surface of a polishing pad of the tool.
DESCRI PTI ON OF THE PRI OR ART In mcrostructures such
as integrated Cigigth be THE PrfSRTWVENTION €l ements
i ke transistors, capacitors and resistors are
fabricated on a single substrate by depositing
The p&edit Goactinht reMes te tdistt oftbs fabridation ofi matrosigichmetsemil arlore particularly

relateJ ?oygrt§olaf|3p cR J:zﬁlr nh%aﬁltiﬁﬁfepdh@/lﬁg %Cp@) nghﬁ’tleé tlﬁglgﬁ@ﬁnymstance a

ques Frequently, the obl em arises

Pl“ral’ttihaf dteﬁef%&tr{“é’rgninﬁgméﬁd %’%lﬁ%s‘“&‘jﬁéﬁt‘he P'efsl equipped, gyith; 3; conditioner
systenfby @smeioninaftheakfact dry palighignmancad téodpogr aphy of the

previously forned material |ayers. Mreover, the

fabrication of mcrostructure often requires the

renmoval of excess material of a previously deposited

material |ayer. BESCRMANDNEGF THEPRIGRIARTCI I cui t

el enents may be electrically connected by neans of

nmetal lines that are enbedded in a dielectric, thereby
In midrostmctnrys wicht asiistegratadcirquits of brgeeuimber oflaments| like Aepnsiggprs, capacitors

and rés?s\/cﬁg ard PaoARAGS Bn laNi B¢ @ﬁﬁga@'t{ycwpbﬁtmgﬂ sémibsrabdiv¥, QJnductlve and
such nmetallization |ayers is. t

insulafipg @RteHgk daygls Ao pAtEHI, thegs) 138¥Peb3'c HJ’%‘?IHE‘W?"&‘? rﬁﬁ‘ﬁ n‘i‘% fpchniques.
Frequéni@, the @tbibleddarfsagthbi the) pdtietning dﬂa&subspwt edtepalt layr Y adyensély affected
by a ﬂm{oﬁﬁﬁealtfog%gﬁ}sof tlﬂgiﬂf?e\é%[lsly ¢ rﬁ@& %te‘?lgl ia?&g e@ﬁﬁ&gl&ry the fabrication of

rface nmay deteriorate

mlcrogwﬁgjéqqquﬁtrewf g\erﬁ:wab?fc%éessg g)gtenélscﬁélcqr%lvp?lvlyfd&posued materlal layer.

For eﬁh@[eoﬁidwﬂdiiau Elﬁﬁlltl oot i My Heedcuicaly \vbiinketed by midans of metal lines that
SI on u

are emdoegcg P Ca?lecérlc Eergb rn? h | I}l%’):tﬂigtqguaP?%#eﬁe({ {g}uagﬁﬁhia on layer. In

moderoutntezr@tebelrﬁe@easslaraw Q;f SpFlaﬁatralhz@anévessmsftﬁe@“bﬁo bpyprovided, which

must &L@aﬂ(&ﬁ&@tob RF WRANR Q) @ (381 the E‘eq@frecﬁﬁﬁ@ticfnhlﬁly S gins @@Hzﬁ@d patterning
e.is esl r

of map G VST PRRS RS Bha S PRS GG CHELE RFI. Snich may
deterlqrpte| swhdequkmp phttaghing [peoctsest sspenla}‘},h (ﬁqromlc[@ggcrtgqghyno\}mrtghfeatures with
minimufh HRERidn0iPAL Elﬁ)ﬁﬂ"cr&hﬁng@%@ﬁ't@l cabe@bcpnificated integrated circuits

m crostructures. Cheni cal nechani cal polishing (CWP)

is an appropriate and w dely used process to renove
It has @k asedraites bahecassarytto palvizevie girfalxadf thé subatratg a¢tveen thé formation
of spe@nfx%légt?ste%l?e&l?lagérP be?an(}{\/gnﬁw 6€%e 'Sul:i"sltr}{@f se&esiré\’olmmaﬁglsqgasons one

carrier, a so-cal pol i shi ng
of themwg thﬁ g“‘t‘ﬁ‘é"?ﬂf?‘r‘?e@ﬂ‘ qféh%@elédnrpépta‘clihware*a Véhlf}msu"é?ﬁ ‘ﬁg)a“em the
materfdBlydk1bt RickRgusrater is in contact with the polishing
pad. A slurry is supplied to the polishing pad during
the CMP process and contains a cheni cal ound
Chemijcelaweqdhaujcali polishitge(GMER) &l ap APRIPPTHARE aftdj wdslyoasr?h@cqsaye femove excess

materfaP a0 RERBRS 1810 pﬁﬂarlzﬁl@cfn ﬁ&&ﬁ@étﬁte CIQQH@CMIPrlﬁoJeEbea wafer is mounted
mat eri al. i_nto an

t
on an GHRRPHEEH KRR EHTon 5 8 ORRM e i 1 ahgig relatve c 2

polishivigt padavhides ihe egaferointiai qoatdct with the polishing pad A slurry is supplied to the
polishing pad during the CMP process and contains a chemical compound reacting with the material

or materials of the layer to be planarized by, for example, converting the material into an oxide, while
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n the slurry and/or the polishing pad To obtain a

requi red renoval rate while at the sane tine achieving
w@20sgbe7degr ee of plana ty of the |ayer paranePer/sSEngd030410

conditions of the CVP process nust appropriately be

the re:ﬁ:ﬂ&? ?ﬁducjt t‘B%El?psythg ﬂfétsﬁll gyﬁﬁé ”ch&@&%&!aﬁlcﬁwmé‘%d with abrasives contained

ruction I shi ng type slurry
in themhgg/smd@ratbepp?lesamwati hoabar g rmwvab riie PRYF Gt game time
achlevflrf'g& lﬂ@ﬂn d&gheend piadrityaot @het lbﬁ:r pedamtterseant @braiitidny ob ehie VBN process must
appro;%rla?el V\Eer &élsearlln Eelggn?Ts1de % gsa%lﬁﬂ-g c%ﬁ%thtlrna féﬁlee pol%shing pad, type
of slutrpepressuse rayphemp dhe ﬁafmwwlesmg\ilg&]reﬁtham ﬂv P&flflee& pafl, pyd the relative

velocﬂyr&tmlﬂlfktwﬁér dnldithd bc@l@hlﬁg Eﬂ{ eﬂlebym&hﬁ rdié?fuaﬂ)br\/ﬁgdm&ahﬂﬁ depends on

A i M
by thepralativecmbtéom, ofttheepdishine pad andrtbe yafer, dhd Wr%mf fsaturation of the slurry with
ablate@%rh@l@é 04, RafMastE oRodids be tﬂgpcﬂ@ﬂﬁg Shreact 6f K8 Poihind pad.
l'ular mcrostructure polymer material having
nunerous voi ds which are filled by the slurry during
Most mbieliiag pah afe fengi dfiacatlnlenm@fostringurs Ipolymgr watehalrhaving numerous voids

which apé ﬁﬁedoo g ?yguﬁl%j%@ﬁtlgpsgrdgﬁgﬁ&ﬁ“ bgh@§lu¥rp %Jlthlﬁﬁﬁl@ voids occurs

substrate surface and
due thGé%: dbsarbad eertisles M8t bevg oegn 1KEIo¥ed R B ubste uRace WdRpgymulated in
the slﬁﬂ} e & QaEBnkéqu&Eb@r ais fmovil hatee byadilly Séedieasts, agredbg | disadvantageously
affectmﬁ C}% ct Ilil?lglll ey d afc I{hre]: gpléabalrlI I gy &) fesst %}‘%agll ?p&t@iuangg’nﬁ& Qff %glxabxllty of the
completechfﬂne@@duoeﬁfmﬁeweﬁduct or deV| ces To partly overcone
this problem typically a so-called pad conditioner s
To parglgleov%rtﬁ{)lﬁ%thbs;%g ?fgl tteg%lga @! oanst Pct%ll cﬁ%alﬂsc‘,lmﬁ Clﬁon%lr'I [;sfuas(e:(? thg "rec%ndltlons" the
polishingrsdifice @fithegpobshifigapad. tThawadreopdivieneongudes eGomﬁtlQilmg surface that may
be confHsb®bda PlrictiPbehitdtials, eeg ghamcﬁ“i R msdcotvgx@& iPa %Qié?aﬁ?ﬁ!lat@rlﬁ In such

resistant material In haust e
cases, dhfy phRIStdruEipRe Ak Rddp bASR oS oroFethy e §vepnlard materiat of
the pad ebmlitioned gnedrebe demmvtiematedb asvéssé¢dne bpaa lownih ¢tharvases,casdesophisticated
CMP %;g:gra'fﬁgEDYl?el dea(.Io 1%0@8?%?%(3‘&1‘3@1@1& i ctogﬁctl With Itl{b }S)Jhlgfﬁ'flg pad while the
, as n sophisticate ppar at uses, the
substrte iichotifisAer s continuously n contact with the
pol i shing pad while the substrate s polished In

In sopﬁlsp cate‘cfit ﬁlia?eq cllrgltu‘ta’sg 1%tteesg recqllupgﬁiléntl%eonp{rgﬁg%ﬁl&/gutg of the CMP process

are vegr Wrigtep yhas thei st sfothe helishin @ad bastte ®Mmainiringd s |cgw2wg aﬁomﬂswle over

the en'ilﬁ,sarEé)ofoﬁ sififtk REWREE Gs %11 GO A& the bro@&ssdﬂ@ S)S |a§3 hﬁn)ObeEtert&eas possible.
tire area

ConseiRgf 1§ i STy " SaRLP AP R e S gty Sha § Bhurotunit
allow @enmd qostitidngy, thdtas, padeagtonadirtidr omdydingathe corslitidnling surface, to be moved
with rQs’i)Qc\f 't&iﬁg p\641§hhng%eg& hr\’@th@%&?smlﬁ)f)a@mre@oﬂ(qﬂ& plshifRiphd bli@rmly while

pad condi tioner é} b_@a a carrier =
aV°1le&é‘rtEh§‘ifFf§e HE B EemeH ghe BP‘F%‘H‘@ hep B PR GFrmore electric
motor§ @speygiicallp proedablin sthe ngndidads afive t dsecnddy its hiotuge padiot gweep the
. rK s PRty shing pad uniformy while avoiding
cond“lgoﬁlﬂrsbreéégﬁglgﬁv% th the novenent of the polishing head
Therefore, one or nore electric notors are typically
One ﬁmétﬁ dﬂdl EonbéiioGAINCMPI @nems désidés imSe ot yhat Qotisntnables, such as the
and/ or I :
condmonm&I sur ace e %Oglﬁlvg%? ﬁgf%&?% %F E}{ 2{)%)5181?2%51%9 ¥n hke have to be
replaCfﬁfhel! atrP&altlar @eﬁSuﬁalbmetsnces%ﬁora’scwwws ﬁ@l‘i"(“i‘%‘ﬂ%@"f“es may typically
have 1$efiheCEY, ledshBarPD b E\ibﬁkgat&ad'herﬁﬁﬁﬁeﬂﬁﬁﬁl&féﬁmd Bépends on various factors
that rﬁagébfhfr@gggf %u?t or g{deﬁltsc[] g e gép‘?%pqg}r%gﬂ f%? rgp%%:lex%gﬁd onMaoreover the
condi tioning surfaces may typically
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have lifetinmes of |ess than 2,000 substrates, wherein
the actual lifetine depends on various factors that
worados/0827¢kry difficult to predict the appropri BEBEUS2008030410
for replacenment Moreover, the 2deterioration of the
doteriGARZHGFRE §5 sﬁﬁ%i@sr Renbdr ﬁ%ir@xﬂ&& iAol {e il pfSBL L Bb Mty on the
pro Stabi | {he basi s of empirically f
basis iéwmree@efou%k%wmgef t he above-nenti oned probl errs
there exi sts a need for an inproved control strat egy

er.ein [ I
In VIC{,V ?( the gﬁ%@g lﬂ]erfi?ne\ﬁhpr q E@&Qﬁg&‘é ‘]%i\ﬂiﬁi{ﬁ Jg’g? a?xiﬁrcil Sstrate:gy in
CMP tyhtemprvésm thi hetapior efﬁoilgl“lfpieeéttél@nat:c%mtf@bhni que for
controlling a CMP system on the basis of a signal

representing the f Notor of drive
assenbly coupl ed ?bﬁéxéggcggﬂgfhﬁﬁﬁﬁ?B wherein the
signal provided by the drive assenbly nay be used to

Generhle 'tlﬁ‘eaﬁr@seﬁﬂﬁv&iHEﬁ RMNiret 0Pkt astea{rﬁ’(ﬁletf& doHﬁ’&lﬁH@aUﬂﬁ’ system on the basis
al i process contr

of CwvP
of a ST} SEBI N IV 3 LB QLT8R BFEmEY CHBIART B conditoner,
whereBshe Righal p@CfVIdeh ey phddiiendsdnibbnsay baysed ¢r indicas the current tool status to
1mproves Fh@ S@Ellt]y St)lf gﬁkabM%gﬂ}B&'sp&&lgroi an‘Q rtﬂ?tehcp Mhé E‘i gﬁeh edeﬁ%rr&ieﬂt the electric

condi tioni ng surface, which in turn
mmorb‘é 'éls shiyg édserf'&iy afjj“l?sl’ado?fé‘dt%’n‘ifoine‘/ prrocésd p‘ﬁi‘%iﬁef‘éi‘aé containing
inforn@itioh bﬁth@Nﬁ’rr&ft GRS Sf thSicorptidnheg shifice] whislnaf orm wwrasated for adjust

one of, 1}{%1? g%ﬁéﬁ% pg%llm\ét%rsn?gh O(E]Mp gl;o\’\@sgn Sﬁ\ag fild gh%tloglgl 0e %H:Q&@%? the relative

motios {pisteeme icaildlyorinmsewf@pct Pliﬂea Pe'ishingr Radreaynher ¢apeidersd it he substantially
msens@tﬂféttﬁ%&t-tté?mt lﬁhﬁtlfahbﬁ)st |c@1ﬁﬂ1|ry chfh@ efrlbledn\éﬁﬁﬂceabéiwk&t 4 @itStrate and the

pollshfr}gI p@%‘?‘gﬂgﬂo fngfceté\% dg al&hfré §10{1% °rﬁ% tS%C gltrlel r\lrjx(gtor Ior%/ue may efficiently be
emplogéd ifari sijustiyg heCHRpProseed pirametay) Jtmswmmgsaae @NPorpatol?esésreduce process

variatR@¥ R E&Ded % ARTRRAZALR. anﬁor(Hohﬁ{mé mnliﬁﬁﬁm@sethﬁlr RAKEBS caused by
variations wth respect to r enoval

the CHGBRPE Hby S EARSYIRITSy ek 5 6°4 A e B o ARy Retghes, chemistry
batchcﬁhﬂmgﬂhéi Gik&t arhescla@friccmoetinbihk els, dréva glsseablypafckhe pad conditioner may be

used aD s%h;c% ?pfe eaer?t?lrleg fnﬁmq)%{l aﬁh [He%rlgﬂ;nglhﬁﬁc’e Pl%g%%:r(/l}ﬁg as a “status”

ec ric notor o
Sﬂmmﬁﬁ@VEaﬁékeﬁﬁ¢y°%PgFﬁ@“ﬁﬁah%ﬁﬁ&PWP%ﬁef may be used as a
source for generating a signal indicating t he

Accor&ilggi onﬁ ﬁll?sltr t{v?r ngmmehte({f rPre%e%l{ Mll/&lg %emsfﬁlaéh%aal SRORREa polishing

eas e con sur
comprisesrictontfoBé polisAE e cfiguied isreseive prgdolicin ploce AcHbiiels prtpolishing pad

mountQ:f ontal'b@ateﬂ Lf36i§ Eiﬁlplbditid @itk @ive asBenf}ys W9AA éoﬂc[ltl(ﬁlhx@ @3sely is coupled to a second

e SE BT g B -5 BB S SHRLCL DAR) i ooy g
the polishingi et areltties senoutl diivposbemblyi wigproeth qnttph tntds eonfigured ftereesiye a sensor signal
from tﬁJEﬁJcmi: ﬁlotgpa'ﬂﬁ){o%gnutoﬂh@poiléhﬁ%ﬁwad bh €03 SEARdENMer sipnftad

conditioning assenbly is coupled to a second drive

assenbly including an electric notor. The system
Accorfilngttbietill 6 diter Hstraive @mbodinent noif ttheopyeseatt inveakign @ aretled tof @perating a

CMP E %te‘i’rpceonﬂ) 1|§]éssolgi Q%&gor ?ﬁi}il Frm ax?éf&% %ogg liﬁ@ngaﬁﬁfggﬁhlﬂoner of the CMP

&reln't he contF uni s configured to receive a
systens@nls dovigg Yapad Cf"ideslmlqr Fréatig teémlisi&mm &f they:MP FystepioMpregyer, at least one
proceis%r&@tdr&iﬁltﬁgcneasgistaﬁ i§ BGudsaisosthefbatihof sensmor Sigadldbr at least one
st.i | rther illustrative enbodi ment
Wbﬂf¥q?hepmg§§@n hFé%Qﬁ%ﬁ%n a met hod of operating a CWP
system conpri ses obtaining a sensor signal from an

In on@hﬁ&ldﬁﬁ&lt Bpfh@ rme‘ﬁ{oid\éis Rgfirkd AR a6l &t di AL mdRhtivehdT thdViotor current of
1%% Vi n Sokﬂﬁfﬁd conditioner relative to a

the el Ti@ﬂpﬁﬁuﬁﬁ&séi 8System Moreover, at |east
one process paraneter of thes;CWP systeniis adj usted on
the basis of the sensor signal for at |east one
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substrate to be processed in the CVWP system In one

enbodi nent of the nethod as defined in claim110, a
wosiogfred2763ndi cat i ve of the notor current of thecale2004/030410

notor is used as said sensor signal. 3In a further

enbodi ment a plurality of substrates are processed in

Ina fl?‘rﬁ{eg e%lrﬁ%ﬁgﬁmrw ét h S Cfgatéastaré g ocesse(a 1n sep d %ﬁfﬁ’ssﬁr&em with said at least

par amet er nce.
one pr@ﬁ%ﬁba‘i‘ﬁ'@ﬁﬁr hem %ﬁﬂ'ﬁﬁ@énlﬁm@her conpr i ses obt ai ni ng
information on a change of the condition of at |east

syst em and. adj usti ng said

Ina fﬂ%} E‘Treas lcr)nﬁa’éll Ee)hr o”S%tE & g‘é&g/rﬁﬁr’éﬂsﬁsnmttﬂ@m%d&ég“‘ﬁ?"“s“é‘l 3 change of the
conditiqyf of atdedsbanepehsemibik plefaid ENMPesyd@inaandBiRjERnDESCRE REstMe process
paramiler ditfse BRAWINGS ifiordaneh aRCOMANERHAGS, 40P) ects and

enbodi ments of the present invention are defined in

t he appended clains and will becone nore apparent with

t he foll owi ng BRIEXI DESCRIRBION QF THE DHrewINGken wit h

reference to the acconpanying draw ngs, in which: Fig.

1 shows a sketch of a CWP stystem according to

F"fthfr afypotages jobiscte dpd ampréimento Pl the dresers JBYsNLioT gierrefipgst in the appended
claims=aigl. will SExows Borgrappdrerl OPitIC tlieN@I18Mink | dettSled AedcYiBti®X MMBY @aken with

refered@'to fheaSlof ﬁ,grgmgj e RwiR &l t n {.he motor current of a

condltlone e as y versus the conditioning
time; Fig. 3 represents a schematic and illustrative
Fig. 1pkidivsOf skdieh BDLOCMP ykemt ac@&dﬁlgcl‘anmuhra‘i’i‘@@ fem@bdi¥Ents of the present
mvmn%%senbly versus tinme, while polishing a substrate
under substantially stable conditioning conditions;
Fig. 4 schematically shows a graph depicting in an
Fig. 2 klldvddsatgrrﬂm déﬁlcﬁi?é"m{lugtﬁﬁvéj@@ﬁrﬂﬂQEchﬁrepafno?shﬁ%%Jeh‘?lge motor current of
acomhu rﬁrerls& Vq. L condutlonlng surface, for exanple
rePFeSRRAES grsysthp (AR 1toRing tiglsi ai ned by condi ti oni ng
a polishing pad under predefined operating conditions,

Fig. 3 Yepfe3dSs 4 mexﬂﬁkgﬁd ngrS{rﬁﬁ’E fo@bs l‘ﬂ }m‘ék&? grr‘i&? of:z? OdlsfloQQ) dife assembly

surface; and . tica ust
versus fiee while palis %11 EHé’é"‘BT mt%swlrﬁelarally siabje é°'§'rltgqﬁla}g copditipnsed
for a substantially constant speed of the notor when a

Fig. 4 QJhgﬁthlldahy sl%fwsséu%;’[*h; 1%§¥gagloaﬁlgrl[l¥59ra§ve m?rimg ﬁlg gwpeﬂﬁ%rge oml specified

rrng vari ous 1ons O
ChafacrsEm pED %EBMIMF@ﬁcaiOrHEamWEmrs@uewwaeretntveal rate obtained by

conditiphi@g @Npolishive Phd ARder préiefifiddl HRFh1iNG tebndifd Bl 6R6R he rﬁoli‘(ﬁ' current for

illystrated in the fol |l owi ng detai l
d"vmgdtrﬁygondﬂi%mnﬁsuéac # as in the drawings, it should be

under st ood t hat the follow ng detail ed description as
Fig. 5VRhdmagallyhandirawd Hﬂg'su?ern{%nn%luésngpmeglo % tl)x'qgé G \;‘npleobtamed for a

Substar&qﬁsent mven% nto the particular 1llustrati
HAPHEAR SPE & |“6“s€'at°f Brjlﬁn rPaRIF@HLt HeSuhEELss| e drocessed in a CMP

systemidpfingyarans di€fermntmodditrersto comnpbbtesexenpl i fy the vari ous
aspects of the present invention, the scope of which
is defined by the appended clains. 4Wth reference to

t he dr awi ngsPEFAH-ERHESGRIFEPONLRE THE dNWBNTHht of the

present invention will now be

S0

While the present invention is described with reference to the embodiments as illustrated in the
following detailed description as well as in the drawings, it should be understood that the following
detailed description as well as the drawings are not intended to limit the present invention to the
particular illustrative embodiments disclosed, but rather the described illustrative embodiments
merely exemplify the various aspects of the present invention, the scope of which is defined by the

appended claims.
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described in nore detail. Fig. 1 schematically
represents a CMP system 100 in accordance with the
w@e@sesn763 nventi on. The CWVP 100 system conpri SBEST/HES2004/030410
pl aten 101, on which a polishing pad 102 is nounted.
The platen 101 is rotatably attached to a drive
assenbly 103 that is configured to rotate the platen
With refyiengg togthe depsdngs cfartherviipsireii e mhegifisaholihs aregt Hrventigngvill now be
described i @idee dewwalr ed revol uti ons per minute. A polishing
head 104 is coupled to a drive assenbly 105, which is
adapted to rotate the polishing head 104 and to nove
Fig. 1jschqmgdicallyl sepigsents 3 €YFetystemol00HE asfosdange ¥k the piesent invention. The

CMP 10@@5&@{1 @%rr}]ﬁf}}’seélpglateg uoi e mha,pohhﬁngjﬁdd\/l©2 assrﬁﬁﬂib:ldy ThOPlaten 101 is
| re
o sSef PLAATHE e LB B § Sp ot o AR Y WA 40Tt an dssrs

revolugorbbdtweknen thgk, ofwhiogh some hdesd vexgludions pes|mingty, Pl petishipg/head 104 is

couple‘dh@ apd?lv'esagéeﬂlglyhﬁ@d whid s @da%leli rt('S Yotste RIY yoll]sﬁ)ﬁ%- Iht‘?ad 104 and to move it
i oned such that a slurry

an
’ad‘a”éir)‘ﬁ?‘dﬁﬁpF%tt‘éflV pE?ée"sll%ﬁf }Séﬁd‘?abedtbﬁewﬁol i shi ng pad 102
The CWP systen1100 further conprises a conditioning
Furthe§r¥§r¥:eg§ con Y‘Atgée% e)Wl(H @% 9 ckaﬁflgu@éde{or ﬁlgvet ﬁlehﬁﬁlgﬁlﬂg ‘rﬁt:édefm in any

1 on attach
desired grapgse @PFCF%YYadecﬂ“@l“é}?Pﬁ‘]@ S\*Péwé 164 1@%@%}% aggd Reld i place by
the poGiSHisH hda@niomg ASélﬁrfrﬁ@@pryol’l)B ri§ pedided adpBNPhEPScAtiG! a slurry 109 may
mond, faving a specified texture

appmpdé‘&ey Sé‘p’?he%q epﬁhs% 'SPt i Mum condi tioni ng ef fect on
t he pollshlng pad 102. The head 111 is connected to a

The C‘lgl/f}’I ¥BtedhS mlrﬁierlao%xpnml £ Ebnditfbnin@ rs|§1s(jte1’r1 16 Qﬂﬁdhgb}ﬂﬁdlsd B¢ referred to
I.a

neringflf Hepagariorto L e nend RYFEL i el 8 FRTShing member
113 inbodiggaeppditidrengisurfaes @gwpedd| of ad morma;atdomatemifsu@wsmanmd having a

specifidd 1 @urP 408 1 bﬁallﬂ%%pmn%mv%hhn@rm( B3R Bh kel polishing pad 102. The
required for vyieldi groprlaecongltlom

head Jf fpeqnnecrifuto ) iyt aageg@%lv st i dscsenigpurp Pt head 111
and medreenctra‘dxallyrmtmfesp}f:t @nye plpen 0Pl aatsaéndonst vyutht iaopwtld4. Moreover, the
r i | iq: .
drive As@ﬂu { Ilfgﬁa}r &%hﬁ@g?c{ #%gttéa ﬁl%@ldé: {lﬁ tecgdr | 1{'/1312{;% nbﬁvf}bﬂitf 2requlred for
yieldingeie pRPEQRIIE caRd)tionRjRgecitsFt DC or AC servo notor.
Simlarly, the drive assenblies 103 and 105 nay be

o SEALSREER M0 LRBFT TOALARPRLINE LS ) 85 ol o
impartyh e¢nuired épletltmaWetpth:min@@@lédnqrdlt’ h&otiirisiaacen SisedriyR jagsgmbly 112

may ink@dle adPBp@BHIDE b2 ACTRA 0 GRIWH ®1mﬂlzﬁlyt thk249ivBa¥ke@bI®@ 10€and 105 may be
cted to the slurQ%: ugg % 108 to initiate slurry
clefiirE ™1

cquipRgl SHB PS8 OF 9T aRRIARTALS may be comprised of {wo
or nore sub units that may conmunicate wth

The CW!an%' fﬁhﬁerc&m.@s cé%hf}&sumtewﬁo 5v|ﬂ§h i$ Uﬁé?atﬂ%ly%lﬂll&ted to the drive
connecti ons W rel ess networ S

assembiga 15485 oh T OHE FOROLIY PSP Reppeled toutegyrmy suppiy 108 to

initiat€ elntry disperset Tas cosropumivil2Zesay be comurased bHOval orGhiRe sub units that may

commir}ﬁattee'@g?%ﬁ;g%r&ag %Qﬁﬁlgﬁ%é}%?'%w&h&v'sﬁ& Ca@”éa%f%' cc?dn%f%h? wireless

rive assenblres
netwod‘lza“dr Bg ket |RPéI“§ﬁt3§6e ahe eontreh upibil A M@y tCH’éP'rﬁ?v"eﬁ"B’n‘E“gf’l unit as is
providedén paiveaivnmoce agstdiidso dshe appropsdielnprepadt cbd@oladighatsh21, 122 and
123 top %d dﬁ\gengslset:nlltﬁﬂtg rlO{’l ]193 ar-w ?12? Q%Fgcglvels Isgggko co:!)zt{}natelal% n%vgrflent of the
I esen é ormto I ns
pohshtmgé\e@bk%gpmqmw mll% aptsthe ptyl ¢aaditioperdp@r Ahecoptrol gignals 121, 122

and 132aM} r&fese @t Ay QNidle aigAd1dornt kansirad Qhy c&RRpEding drive assemblies to

operate at the required rotational and/or translatory speeds.
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5Contrary to conventional CWVP systens, the contro
unit 120 is configured to receive and process a signha
wd o2 drive assenbly 112, whi ch basi cal | y RQTHIS20444080410
a frictional force acting between the polishing pad
102 and the conditioning nmenber 113 during operation

Contra_ﬂyQIS e&ﬁkﬁuontaﬂgll\/@ #ﬂg&xsa ]tlge"’cdnﬁolalfnﬁfr) le{:OgﬁSS:F){n]f? rédoto réceive and process a

senal BETIRLIRG e o b i1 ISR &t crsn aeing etween the
pollshp]gepaﬁdpmagcﬁ tle oditiesip® mdmbe 1906 Mutifg bperﬁlo‘iepﬂl@@hﬁe the signal 124 is
also réf@ﬂ'ﬂédrt@las dﬁ}{éo‘f'em lljc?heaasoﬂﬂ%o 8€mg§m eég{1$ 8\% sgnsor signal 124 may

b X manag erren
¢ "“%%‘B‘i“?ﬁié f‘r?ef°% ﬁ%@e?ﬂrﬁe&?aﬁma Fubcindis a sepatatentonfroirtevicarssch as a PC, or as

a partwiftahfatiliy menganens isginad. Dﬁ@%&ﬁiuﬁ@at‘ﬂi}’to%m@gg hd&FhvBNional process
contro'i %cﬁm\/@ﬂfzwmo%hﬁns c@s%tl WOl ay Pehéﬁglﬂf)‘g{“f Q{e abfwcmumcanons

operation o
netwotks | paded onto the pollshlng head 104, which may have

been approprlately positioned so as to receive the
pad 102.

t to th l'i shi
Durm?{ﬁ?%h&ﬁf g: c% n&\? ays? f()Y)t hlg S'bbg r?tgﬁpﬂgla%g%llgg Anto the polishing head
104, whichingag |hpye keompprirensiatedy prisitioadd soyas o reg@ee fhi BeBtrstd PPt yﬂdl’t@nvey it to
the poMﬁ@rLgU;ﬂiHaoﬁj/ o' shedd 8S Bgd tlﬁ? hQ bi
oo mes Su substsr oed n t 1 i t ‘B 1;%1\%3&&1 mdtgélgzllly ca)m&rlwﬁ a plurality
& fl orce pBqugnvé‘c?‘Wéa?d ‘T’ aglafe\§ o H’t‘)‘tﬂ°8ﬁ“’&%’t‘%éﬁ4 thas ulbsthegpbstrate 107

and to poovidered spebiieg dbws fiarecxgdiping tAOR1ativé @rovian baWsen B GEHSGS 107 and the
polishin€@ad f.@d for properly operating the polishing head 104

may al so be controlled by the control unit 120. The

slurry supply 108 is actuated, for exanple by the
The vaciowd fuottions rdquit@Dfor popady Bpl:reﬁiﬂ@ @ﬁe}’pothblﬁné haddr iva 11919 i3k controlled
by the 'céntﬁi»'l §1‘i1[ ﬁR)Utﬁlg sﬁ&x&%ﬁipdyl ?&8 15 aftﬁge%ggtl eg(mnp]lﬁ %ﬁ éléFQCOTGQI! unit 120, so as

rotating t
to suppiy, the Sty 1<9|9 t&atgﬁﬁlﬁtswmzq aqms theopolishipp pade 02t wpoh hetatiirg e platen 101

and theqRSieliTid haag 16@5Twntlg%lgn51§§@ﬁéﬂd' 14¢ |s1Ypp11@(i Lgtﬁ% gr‘fi'vée aﬁfx}mhes 105 and

ied r e at n between the su
103, SRS, iR Rl R D Boper KoV sioeest ¢ Stimmdeihp paishing pad
102 to Reftieve aVWisxgqqi r@@p\gﬂ] date, vetschpdepends,us| previouplyadxprathe@ @MBAL others, on the

charactofifiRE Sf th@@uﬁsh@tecli@artﬂggﬁ{sfrrgit&oﬁé?gtud}etﬂ??étldgﬁ} [dt gll%nnr% gpad 102, the

t t
type ofts?udrylg)%sus{:cﬁ glnlfl ;g%e&eﬁnfog?elﬁplpyedl@gh% g@dtrataﬁeﬂ t E@or to and/or during the
pohshl@g)Wﬁcogu@graa@mh thel cbluilmdmﬁlgahﬁmﬁkf al3eis biddght Rhitb @6nthc® with the polishing
pad IO@EBjésofo Wb kNEe Eln'ﬁlcp o | {hg q)loﬁ&brg o%atdm%ZSl'i% tﬁl{égetﬂg %? Z%dt ]H? is rotated

4/ ondi tioning e into
and/or f‘ﬁeé" BYPISHE RE Sﬁa'@ Pféé%owlgselm cforr ewmple. theecoguelf mitel 20fprovides the

controlt dignapdl3 ShdhnglapaCkum&tlalTp cblkkltait @&Qd tcﬁeexlaﬁﬁg llr%fza'tﬁnal speed, is
maintai 1 i @C r e ndi A o
ainta Eg(ﬁﬁﬂg u@r!:gﬁcﬂf orﬁ%ﬁ%&gce 1 H pe J xtlgr %I‘D t?xﬁ ﬁtiaEus igt@e 'B?lbs\yfnéé)gd 102 and the

rein, for con
condlthqﬁrég %fqgﬁ thg imsmdpr 1133 fogpckivenntape af Sutrgtlonta fricliynal force acts and

requireCO$pREIAD hmbRR BflmotoPlor % A Rh R tairPtnb %e@itfle&) @ﬁlstaﬁpl%ﬁi@bn Speed.
mai nt ai ned during the conditioning process. pené %
on the status of the polishing pad 102 and the

Contrarg, & ¢fiet frighional) foserr 4ctioe befvetrh the rrebsrate 103, anfl Qe PolBhi@Pad 102, which

may mghbfﬁ@nt@tfdeﬁédernYNQsQﬁte s%eaclﬁéscahh ?r[l?l thgrgfo?e %«.;1 Iy vgrygrigmﬁ% gme jpolishing

process | of A §ingls . sabsi teeCI ? armunt ue' i

the' § %&SPP B s ishpnal dprss |b6‘r‘i"z§F“ é‘ﬁe@? itioBitE rmqmpbet 313 and the
polishingipad ﬂW wiy bnansiioed ® wcubstntibigt m&ﬂuﬂeh%yﬁu lllﬁltgrtéﬁne dl@:?opment of
the pa@nﬂdt Iagndﬂmnin%h ntehoBA drahf12 ’W“\M;ht re PO %Idfué?taafe ba)éed short-term

fluctuat g on substrate specifics a
uctua ‘df’ At qry ARG dBRiRg the PROBRSSRS Iﬂulesq?rlﬁgowmresegs E5k apligilitg besubstrates
107, a sbarpsdss af the stilfge ftextot iop ﬂﬁhoﬁdlﬁ&ﬁnéoﬁh\‘i@e@rllg Ry deteriorate, which may
condi tioni ng menber 113 and the polishing pad 102 may
be considered to be substantially determined by a
"l ong ternt devel opnent of
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t he pad and conditioni ng nmenber status w thout

respondi ng to substrate-based short-term fluctuations.
wao-e00sioseysance, during the progress of the condPCT/O82004030410

process for a plurality of substrates 107, a sharpness

lead to]c dte gas'gl'brf tﬁ&?n 1% 1 ﬁ %fet“tepr? gﬂ}xt '1t0boaﬂh Nk @a{m%m%ﬁember 113.

eteriorate, 0 a decrease .
Consequeh by, iBAEPIOF (s BALHEAN {“Pu‘@f ﬁﬁ&?nit?s“%ﬁﬁiomt’??émam the rotational speed
constaftOA§l ddcaicdg THRENRY valdedof tho iwequenqtd yonvéyseinfobmation on the frictional
e g T ARy Y, ST A 1 o
examptm@pvsﬁnueg gf meter wmuerortnmtmféffe@n\iéy%el‘ieﬁfbojrthﬁml@wl it 120 and is

procesEJ&eso ak 't&Edtl@tﬁﬁa' th@ Qﬁr?e%t @tﬁﬁis dﬁﬂﬂ&ﬂﬁth@ Qoﬁd’lﬁoxﬁﬁgaﬁlblrﬁbeﬁltl 13. Thus, in one
i tioni

he
embodgh ot “ho £Ro b RSB A BRFRSBIE e R of PBpeisic of we
conditioningpmembeg Ut I3emt estinmate gheicyrsent byyatesh ghezeoht r dhatyisi tthel 2@tor torque
charac?e%%s' $heP EREBRE Cfr R0aRS thS, @Rt l:dﬁ@hl%nin?eeffe'éf c@FAtntHt BloVRled by the
of at | east the conditioning nenber 113. Thus, in one
conditiomigg MRt 11df t he present invention, the nmotor torque
may represent a characteristic of t he condi ti oni ng

Upon [ﬁﬁ&ﬂpﬁg a&é‘? o'éc%sﬁ gi*rom&l i«,h&) lelﬁge{’nth %ttﬁlreéi\%l(f aﬁﬁee?l{e control unit 120

ue characterizes the frictiaonal
may teg ppdicaihetiRg Y n9h@e EBHERt slabiioh dhecfonditipnipg meamen |13 1s valid, ie. is
conmd@rreﬂ)Vziﬂ&@nb& tohereaardirdri e ﬂg;er(E rdoeditidrdidg dffeon  Moreover, in other
embo Erﬁech SSE | nt\i1 cgll ung tr Pz‘b%ﬁ%‘ ergg{natlele }%}i}%m%gm‘ét‘?ﬂp %iiﬂg%o%lha‘u@g member
113, forrrskmple évymanlsmrevmushotbtaurw@ mAUfIriersie SRIAPS AMGRtCrRelating these values

for thecﬁﬁﬂértcbﬂlﬁh&ﬁlngmfi@@ﬁ thé bdsid 6f apglopHate | lalgﬁrlthhﬁ dgﬁfb‘ﬁltﬂeﬁa@ﬁ of reference
condi t .onj ng

te t {
aoa oBPBLTP S R 0Bl Gl e sSRT B SRRT L ERT
unit 120 may estimate the remaining lifetinme of the

Fig. 2 GORHalit 'sﬁgwm QE%H 1lit§trat§n%ra %Mlceskmlh $3rQhé B&endence of the motor
revi ous obt ali gue val ue

currenF pf e Bay%ﬁs?{bblil ﬁé%éergucﬂ th%gonfia ning élmfeJP{ fpéflgxed operating conditions of
the CMBK)dicin 100] Mpdér specifixd dphmtib@singditiohs, &pp meprtitledt @ specified type of slurry

109 is}g:‘r&?&eidtéilﬂgg 8@%&6&1{1 d;f Ji‘gegj%@e% S\v}%ﬁeu{ ﬁlfeerBég&gl dRL® of the platen 101 and

descri I N _nore
that offbq hfaf 1h} 3T Mavaincd fekstangaliy gpnstont. Maseover, L RLARING Expryssatative data
or refe$ehl®N\Batafcg ftl&prhotbﬂ duasht, 8iei OMP 8yseahWoaidybe Dbl withbuttalsabstrate 107
50 as tfl lg{r)ng?eg the (f fentdgng:ﬁgP PQ(% %(ﬁ%lorﬁnﬁl f&; estnnl%tuq% h%estagﬁ Soefrmé ¥ond1tlon1ng
membespidp at It roghes SPEPAMONS HProfIE setatg Y4y ORAIAOicHiEh st substrate may be

pollshc§pl%Qhéré@%uﬂﬂ%@du'sﬁg)b&@rnQl'fdrin@ﬂﬁl, onl the ktGtudBatHe poligingpad 102 and the
S ur%%ﬂlw i s provided during the

t
°°“d“if’§W§|“lel‘“§ Hé ?fr%‘bé’g?pl &*h°% he rotational speed of
the platen 101 and that of the head 111 are nai ntai ned

Fig. 2S4BSE ARt defdok Xlg%@nwam thidVBhBRYVREnt ré;ﬂes@ﬁ“r@ Ak rlﬂbtor current for three
representative data or reference d or. the

differea FOngHiomng e Sy stitnicarse Rt B alaé%t%e W Rt the moto
currens vddsds rnaatyebe bOfdingd atdisdr@e rimaipninger g be eprimdé substaofiallyagdntinuously,
depemgﬁ%gﬂ Ll Fib‘?lﬂﬁé)?rtheeéo%rgpﬁdlpgzot E%r&re?sﬁﬂésthgfsm{s&esxgnal 124 and on the

tion . er enbodi nent s
capabiljpygf (e drisig Bgssmhkyé 13 tpyprayide thy sefiseratigal 8P adimsediscagtmanner or in a
substafiffllyRentpRbisshadert 0 t her eby sinul t aneously obtain
information on the status of the polishing pad 102 and
the conditioning nenber 113, as will be expl ai ned
In othpraqr@}odwntsppxgootlg n@kp@wgrrgqﬁé:ug/ehg@y bg,oetﬁmed b2 Antespplatipg gr otherwise
emploffP A0ERNhmE ARAKRIROIbBYcdrktat viier current, for three
different conditioning nenbers 113 with respect to the
conditioning time. As indicated, the notor current
val ues may be obtained at discrete tine points or nmay
be obtai ned substantially continuously,
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dependi ng on the capability of the control unit 120 in
processing the sensor signal 124 and on the capability

wobkoosls276s i ve assenbly 2 to provide the sensorPST/gRZN4/030410
124 in atime discrete manner or in a substantially

In Flg gi t en?so lAS BITQIQP ol fep{)gen?ttlneef mﬁéj Eéﬁg&tﬁ namﬂt Qf Fﬂ%t fifee different

curve i nter O atln%
condlt@pmmn@ers‘ew wsyqrﬂg itf fhee Péﬁsg‘ﬁre?‘%‘hﬁjr% gl 2y B Bibbiges A, B and C
are obfirled 8Mth YolsMES pAd3 102 Ghat hay Creqivedbly e réplad sCad @psubaSiially exclude
the in%lque]gf [ e C%gﬁgﬁaff%gﬁ‘? E]hés Iﬁﬁ(ﬁ;{)cu?@%‘ti“%u?ve h pr%&ﬁt%% %oHditioning member
113 regpigiogmt lamampbl@t iof miotor yErERtERYER Watentli‘?ecoe@wv'@sg Amemogpered to the

condltgnﬁl e A lﬁ@deﬁi\ésbhecp insRuREs Pads c10dhut hnd fr['EﬁMnal force and, hence,

uent S subst al | xcl u
e ofESHSH w4 b B 907 SHOBH AR b b B
the coadiripmng cff&tipweidad rbg phe saditoniag gommdetsi ldﬁlrnlgewew%éw cpnvgs B and C.

The de{sﬁgd’lllﬁé rl]lgh&tédaé{sq,e a@@ﬁ’t@genpfhe rmhﬁ{unph%lroﬁeﬁrr&‘{%ﬁd tﬂﬂ@ the minimum
entire conditioning timnme con‘ﬁ)are to the condit

conditjpaipg fitect that fseﬁrl@%s mq(ga'ecbyo P gldedpvggatgsaﬁqasx e fﬂjé gufflcwnt to
guararttaq)rédess(:sttabﬁmglduxfmg" msmnglthe ketnoete lt)heCcnunqhemlpnhmgtlme points ta, tg,
tc 1nd1%ate ?&e rg?;feet'iﬂ%&ﬂﬂﬂﬁhln‘é{‘ gpg({ndél%ﬁln% m%@r]ltlgqeﬂ}ysented by the
an e condi tioning effect

CurVGSp‘% &/i"tﬂ‘é%l by t he condl tioni ng menbers 113 represented

by curves B and C. The dashed line, indicated as L,

ent t mi Ak um r

In caan% &] C%h nldgtﬁlarﬁgobé tiy stuﬁulta%%us lgolll‘?lﬂg taﬂHﬁ L}Jf&ﬂlgt substrates
107, theceopirgwingld 29 gvay vitdigate] ag 1mhé SRR Efatug O1tse tkzmortiemoeﬁtlg tigge points ta,
ts, tc BUALAREEE process stability during poI i shi ng t he

substrate 107. Consequently, three tinme pointst , t ,

t indicate the respective useful lifetines of the
In othth¢ng@domndi theopmaigingeifdiowesof 128 condionmemambehy13 may be predicted by
the coﬁg&vﬁﬁ o (ﬁl ﬂg%asqs of ﬁle(‘s@l%%r ngH:ﬁ l(ih”uy @t ﬂle ;ﬁeéaﬁl gr@g}&smn of the

al ned by simultaneoqusly owmggg
motor GBS BESLb 714 1158 18 GHEPUELAS BEIEAUT REHS RAFEBRpIng ot curen
curve imihalfutdres yadseme Sdradxpisplentbe sérhe Ggrat deaqofmmdwn gurve Bein Fig. 2 and at a

time ],?o%tnt S hred1c 1?&el ggaf:d?%?ﬁl%dremljirﬂl gt Pt%{lm%?qgé %ﬁmﬁomx‘i fhember 113 is

he condi ti oni ng
requestyd, f?f'é’éﬁ‘%‘?%@ pRPrdinate Hs maimgnangs; of vmwsaﬁm?ﬂ’émﬁa% f‘ts G system 100
or to Eﬁﬁna$£ﬂfe%olsavgﬂﬁhhtgzMhelnl’bstabﬁihutghﬁ ppices gdamner a certain manufacturing
sequer{%s gl!rerzlftle%lpretceduthﬂlgrogr%%g(\gln egr? g?lpet %fe§u6\2efr§:§§ég% ﬁ'glduﬁ“l§ ?90 may then
deterngug; rfontexaruply dyi interppdationt arigliablg §€m@t1r°er°fe§ban¢;fferen<teh@ tp le., the

remanﬁﬁé‘rﬁs@ful %f%@he élo%ﬂltlfoﬂllnk Hembér r’l‘h@ p%didﬁoﬁ:bgthe Zoﬁﬂﬂj ufit 120 may further
IPO AL f: tﬂl ct Iton rre :ﬁat eaﬁz r 1ll g> ogression durin
be b"‘sl‘*ﬁ1 Pt nﬁx‘iff‘e’l“‘l‘fe B PP BN T e M2 182 gyrse’a eI EE &

the inftal phassttan@®, thisoendparlibrayptoé chtves n@mmmanbe sgrfsory signah Ug4 may be
generzﬁWﬁ@Qﬁ lsthgfsefislaia s\%}l{% SV é:gglpf}r tHeOmBRt | dRdeRt, t1.l§‘erelate:d to the
Ila n

a establ i shin process pl an
°“°Sa°f’<9é’rgt°3f‘41“?fﬁ?ﬂﬁf”3%f%FP‘iﬁtf‘eQ@a?féﬁ‘f@ec°“‘%f‘8‘Pﬁ %\4%&%56%@00 By using
the 1449 Gk ereiende darg tigl r@pﬂnmﬁl of thevigedicted i‘mlammrg lifetimegighins 1P Ebnsistency
with an ){ncr%l%irﬂgda u%g}opgdﬁtaogﬂter%&(qggf &e?}e{%ﬂggt e &L:@Jef Offom@a hplurallty of
represp@mer@pwgs guchfagithe| qupves & Btan%ccwpltagmeh@vl?fé\%‘@rfmw gevelopment
at anypgleai ﬁinb Q)Blnofnai' lbe esi@blished solid fo fhARermmBipraveltic@tiabiBty in predicting a

iepl Hﬁ peri encq1 plf ot her notor current
remammg etlmﬁgv ﬁCOIl onm mem

VES Si mTar progressi on during the
initial phase tp. To this end, a library of curves

As prévm&@%)%nﬁéd%t ttﬂ@fr&ﬁ@ﬁ@ Eorse! ﬁﬁsailsolé’eﬂ;emam ihe c@em k@tue @f the polishing
}1 sor 8 exanp t. Qq [ or
pad 1 éJh‘{S the Eet?:é)lraéltog 8 %hmg pad 102 may A® conm ute to the progression of

8
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correspondi ng conditioning time for specified
operating conditions of the CVWP system 100. By using

wo b@sloslssary as reference data, the reliabilitpcoDiSio0€030410
predicted remaining lifetime gains in consistency wth

the serfdbr é%ﬂ%’i @%#}\Qﬁg Lo %QJCe Ql(e ;Q)ﬁglﬁnﬁﬂz{def 09%nk MeohMBohihp ﬁl@fnﬂer 113 may

roma uralt%/]ed re resentatlve curve f
have sigEiEaBl differegt filples, it B, adcamawawr%{@aéﬂ TP P B status of
both tHelt@nditisifig mesibarall ®paEmt palishag)padilVEs 4sitmbe pllk nd sepamtebeindicate a

requlre% reagceldﬁc’el?fgf e resc‘pegt?vef%%grfg ' rﬁ%&vq tonﬁ 115&%&5@@' 4nlnbto}{1ment of the

elmao econltlonlng
presenmmwn 1wlamssh;m Bvrlablishyd brovendbe wasor signd K2f; Bas isAmpne example

the moft&rcﬁﬁerﬂ@}gnﬁl' @ r deReNa edpedt e the WeteAbiaticd &t ths plfshing@ad 102. To this

end, apsgfci @eﬁll ﬁgl ppd&ce%sgg eﬁg)ypr%(r glgedg (b; n dr%tlg{ Iér?a{yalg | ]Ig,::err]fog‘)meclt H)? a plurality of
substrgiesogriessn dreqehtiBithe comiitéapings ngmbdr N134isorgplacedj speas & pApipimize the
influedcB ©f B2 ftioA s BREoddio doRer CONEH thé RBASOGMRIBITERIs 113

may have significantly different lifetimes, it may be

advant ageous to obtain i nfor mati on of the status of
Fig. 3 baclidmatitedly Gtingliates,omi angexempiivg rmdnher, dredsendoe sigodli @Hiqbgairpédwer time,
mdlcal:l'r%zT ﬁ&r&%n% q’rn?ﬁmﬂbftn%e LOwIEPaE Qtn?dlt){oﬂlﬂkdin&ﬁl;e? 183 %ﬁ‘(ﬂﬂl'e rp%ﬁ'shmg pad

acenen e resp ective Congonent éﬁﬁﬁ % v b
102, whleweus By Rﬁeasgfw&dhﬁéhf regpctionedt Jhe Suditioniig F‘o‘ﬂay gpbstantially be
caused' B ai ésddnPofl the BGiTADL|of Sitepbliskingpad 10he Is erspesesi graalple, the pad

deterio%gtf"dn {ngyatresul%' l?lq sqgﬁt g%mpel ?%Ihlggn&gxt Hrréal "s%ﬁﬂt w%larggkaln’ other CMP

eteriorati
Procesﬁﬁél 4 differegt mwmzay TFERlt: hit shashobe netedghetisny bge eR/Pgnal variation of the
sensorpﬁé)fﬁﬁfsl&él rhayebe u?edpfoedﬁfchlréelﬁﬂe Gshdtusr GfCtH@epolllﬁlﬁ)ﬂg tpad 102 as long as an

unamb?qugasu élﬁ?fs a tsl}%)étarcl:tgarlll(li :‘n%)nlgtgl)lx%us be aﬁv%‘?%% %igg'ﬂsor srlér{af a'er time, at least
withinggmg @pemfnd time énteivels; lnbbtalem: eAgppreviewsdy painted Pléan!slf rqf‘ﬁéﬂce to Fig. 2,
a pluraﬁl‘?}ngf ﬂo'h@lﬂhé‘ﬁad@ﬂpﬁfd alpha® of BErcPRAEMPYTRIREscE &debé fwvestigated so as

schematically illustrate an exe

© esafif 03B TEHEGr Tk A IO DD} APIEEB TR e eed in the contol
unit 120nfdt asadsking tte cdean e@asis nfjcdnsuncdbles nfithe (MR & slomt M@en t he

condi tioni ng menber 113 and the polishing pad 102,

wherein it may be assunmed that the reduction of .the
In onc; Biyerative HgIiEeRie e RERFUSTBEYL ST FreYPIp rearagca&dw Tigy 3 may be
comblﬁﬁdtwelﬂﬂthie aitaQireridne dau of Bige2,ahertdyeenplingahe cantrohanid 0. to lestimate the
remalmrllg u&flﬁslﬁnt%meg)éggggstge gppﬁshﬁx%d qefo()?r %:ng:@élrgtgﬁhstl 4 ﬁl%ﬁ{{')ér 113. For
instanggh etreecastrplrvn@t RErmaghpP JdpRied PsBniton PEFCTSEIX st P%‘@ﬁ%\W‘B‘r the polishing
pad lﬁml{nc[ ﬂfeul:dndltiohm§ hﬂdillllﬂr hes net eddt hedomamy hyae@emént Siegimalin Fig. 2,

repres?rﬁl&g @éet %ettirwéatlgfl é){ nccsgfcl) i %nug%mf:m 4ilgmybs émti%é' 1t1¥o|ut the influence of
any paalsalarauurmntnhgh;buslhamchdndeqr@se af 319581!58’(‘1?18%141“94 mﬂﬁél‘@rﬁ@l}’ﬁ expected
owmgqg I?l?evzicfaftlo%l BRSEHSAE s&lsiN@bnal 244 @éﬁ@é’d By ﬂi@ addtiota®@étrioration of

hin sone peciti e tine
the pOtR GGG FBFmbEF e th vl Cieruael FuRgid RS of Fptuatiy of
substrggbsuwahdut yeptdcingahd sdmiditipning deenb@? 1 Bnghdathp pelishinigtppd dP2, may result in
curvesHi L1616 0s¢- Wrﬂrlg 6> §ee§cegp%r Q%oin@\}/l@ﬁgﬂe%t' @IQpeSQf t88se lBrves over the

establis brary of reference data,
entire JFILHL BESH by agla%&r@géﬁgvalp%?ﬁ%ﬂ‘rétgé?‘é oo et epraps. such a
shownURIFig. 2 24hdfvith REELaGtNGcurTee, suthl isthbse Sha@atLia Fig.3, a current status of both
|IIustrative
o GRSl B EIR BUAOSTIL Oy o e
represented in Fig. 3 nay be conbined with the
Moreoﬁ&aﬁiérs@rﬁﬁﬂilgrﬁﬁlﬂ @y dtdode rgcordeh %r&bbﬂaﬁ(ﬂlﬂb Iptdeessésund may be related to

the stftusf 8 confu%a]ﬁfﬁ %ﬁléeeg}v{ nt fb%a eidcép ace% I{I{S?J Hlereby enhance the

condltlonlng menber 113. For9|nstance the contro
unit 120 nay be adapted to nonitor precisely tine
peri ods when the polishing
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pad 102 and the conditioning nenber 113 are used. From

the nmeasurenent results in Fig. 2, representing the
wa@lewsnsosat i on of the conditioning nmenber 113 PCT/US2004/030410

substantially w thout the influence of any pad

robusﬁleg roﬂﬂec}@l%tl?r%li%femu the %E}Eé‘m 1 gﬁ%nﬁ@ﬁeecu‘i’lfemt s@aﬁus of a consumable

sensor Si then to be expected owing to the
duringaqigpk %ﬁzﬂroqe@a% chrdﬁstfﬁlﬁe ttheProgrsesign °§ |ag5ﬁ5<flf1&d2%fnﬁﬂéa§86‘ 134 may be
evaluatdyl aftBethadeblidemoml ofdRd dnididivaing erember 113 waddhi B84y ltage peeal initiated by

the cox(}]iro% um-[ q?ﬁ’on ne] t%cs:ljli] %?%he c%gfci&)erratfb!ng @ﬂJl:%lr‘l' onpWeﬁﬁpthte ﬁgtu%l status of

ur a stfates
the Cov@mlmﬂ ﬂgmhehélé@wﬂp(tsiﬂbhl ‘ﬁ @gthee ﬁ‘l!ﬂ?}’mibig 8458 2s filee polishing pad 102, are

taken B\@d b&ﬁid@ﬂtl&ad Iﬂ@x&miﬁ@é{lohaﬁuhd cdnﬂltibufn‘gaﬁerﬁjemlhﬁﬁnd Possibly of other
r a SOFTE

consurbi3 et R aatis o SUGERPpe Plr? BFFrErg B B8 TRy senat 120
for exdoyple twparit hgn Hx Qailays:@ngqppmgqlg‘ghm gda]g@q. i ﬂhs way, the control unit 120
may an%Hﬁ(ﬁé@%%%b&é(&l SURY Bais of WeReRSr M4 N Fig. 2, and
th répresentative curves, such as those shomn in
F| g. , acurrent status of both the polishing pad 102
It showadble hdral thanidithd embodgneneddsetbed 3¢l faralye doasoe sighatdf € depresents the motor
currenp/g)ir ﬁq}!a%{ 0114 gc ﬁ@ %g)rr i Itlgntﬂlve ]ags%mg@yl l@l SIQ o@l%r eﬁlggfqulgs the sensor

processes and nmay be related to
gl Guay J5. SPMENCE SHotHBPREPDHS CHAACS SR | Bn bR Bitween (i
conditioglg aaivent 13 4n0 thc@liethyg p4aNAanC Eot inaates b uaitrod ssit 129 may supply a
constatgthcr%}'rrgrﬁtlto?é{cg sﬁasrﬂ 0 lggé %ﬁeﬂd%\gg? ﬁl%gf})%rof ?rlog{l: %Eed]lggl\gﬂge ngmbly 112,
and may dheaseeghe FrssponpeSt fride drivh éSSB’i‘lb'gr]é§s‘i"<§lh regpech to an alteration in the

interactiof thﬁv’e@ﬁth‘é Qﬂﬁﬂﬁoxﬁﬂggxﬁéiﬁbelzfa ARIth® ﬁolfmihb \pad ecb. aFdrafistind€ if an AC
acenen e condi t

r
e sqE BOGEE AT LB Byt Lo AP BTt Aot stpted BgfBmay esut i
an incoeasd sf gie rotasiomad sa¢edemhen ﬁlnsfrletxqsﬂahfmeedd@mw up@p aleteripration of the
cond1t¥olﬂﬁ1g%§etxr¥$@} 1 5t ﬁ%? tlepoflhl@nggﬁﬁqm | QRd aﬁngﬁﬂbﬁé rolaln%nzﬂ@?eed may then

e e B b T BN e TSP PR R e 2 ana 3
i nspection of the conditioning nenber 113 and possibly

With r(e)fe¥e?l£41§>rF1 oﬁﬁ’mmlﬁﬁt‘rz{tﬂg 'efﬁ@&ﬁméh@@vﬂf hotw BJ‘@JSCIJI&(‘I nQﬂerem the control

cl en y correctly repr esent ed ty t he sensor
unit 13§ géiiongy or pligmasRalipeludedhq fupption of gpniepling sha,GP process on the
basis 6¥Qhd &aRRRGINAINI Y. e meaqisBtxplhited, Mhsda@ipration of ©onbdf the consumables
' 0 nmay.cont.i nu t
of the tL&%IUH; s estﬁes OfrHanor ms?an&‘&%‘{ﬁ% %(ongﬁxohl g%tegl%ﬁlg{]lg dl?lt‘i% pﬁgb:l Eheq{%rformance of
the CASRiSTRTIEN, cuesnid Fheesebls dictiae I Ml éneits giovablgranecy Jg order to obtain a
relatlo'hﬁ\% @&@E@nsthé p&rivmhie o€ tHer(ENM’ S}QfemaIOd zﬁi&&ﬁe R0&r @igﬁﬂt ll2l4 Cfor instance
rive asse her enbodi 1§
prov1d?¥ an éléengoélp cgl ths, ér}ot%?rrslét sH%n L eoglg aor% repres;;ntatwe parame érs may be

determeipqiriopelatdretosthg mighali 1Adi dmpinemtzdiniant, ar gloal oemdyel yaesefer a specified
CMP ;elaﬁe %‘9%4 deBnit3d WBIDREped BNAe E&?espcmdin%mefﬂﬁr @%qalmi?amed from the

For |nstance the control unit 120

drive agsamblint12c yrloeths epd ef’“&o"ﬁs‘f‘%‘ﬁttevo?“f’ﬁb%es ?}E’Eé’% doNgheg for example
intermiitfe@tly wixd pedduorshibatrates.ad detarntitea chimiovesl thskeaybbfya dpeifiedmdterial layer.
oncuﬁ%XtHI I?l?enco%%ohaﬁ% sdnfi R%ﬁﬁm% réc&%e&jr TNeeteﬁssﬁﬁm e¥ m]a}%ave formed

respect n alteration in the interaction
thereop @ T Glatés I qh@k@ewa?tterr&ﬁuﬂwgefﬁb%% 10 3518 THAEPIEHUOTEIA-PRTifg nfluences.
pad 102. For instance, if an AC type servo notor is

Fig. 4 SCECHIIBUC%]] yt ﬁlo(vjvg Iavgot ﬁtqm/ﬁy% &élp‘?'ctglg tﬁeo H%)tem'ilceclf# {hg%moval rate for a

ease o
speclfreét%ﬂli’ ensile aslpeaewecwpewaqeﬁ@ lpyer éw%ﬁalmqt@r@érea*eﬁ%seégmple of the

sensorUfI@al A84 bR rn@eta!slﬂﬂn&nf dﬁtb €a Gﬁfﬁﬂj_)rﬁlumﬁgelgtlmmpafetvﬂelﬁ the sensor signal
i n e. chang
124 of s el R chir B ey Y Ao R Tk e A exgpoe shown

the current status S|mlarly1ens is explained with
reference to Figs. 2 and 3. Wth reference to Fig. 4,
further illustrative enmbodi mnents will now be

descri bed, wherein the control
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unit 120 additionally or alternatively includes the

function of controlling the CMP process on the basis
w@boosloa27sensor signal 124. As previously expl aPeEUS20051@30410

deterioration of one of the consumables of the CW

Fig. 4S¥a%fl qmtélro&rrfeflt%alﬁené&%&%% @Eoﬁe@ﬁbngi‘ﬂg Qérﬁb\ﬁan (L ofrﬁmP system 100.

per or mance of syst em1
This rly IR P 1 08 BREOT e 1 F oG L30fof 1iole PR of a tabl
or a mahmBgetical expodssied, and tabiil@] s & to ebmtdl ciesEMP spe@énna @ ot lte basis of the
sensorg?grnglollrzgagﬁleex?iinﬁe % a sost FYQ4J19 et@cggi IL)htﬂ? SR [init hZO indicating a

i nstance provid ormo
decreapm@fdpe tqmow@lnrptesqf dhrafMP éyfée%llo%lfeecopgg,lrlggte]ﬁp apgqy\}gstruct the polishing
head 1@@E@£U$Ie§;f0$dﬁ§w 1b&eé§@tl@rd61vﬁﬁd:elaﬁplieﬁ|tathecsﬂbitﬂtd Iva. Shgtat cases, the

relatlvg Is%eé:fi fbetévgelbms poﬁ%u%peﬁg 16‘%911&3 ? é)olrls%%%\é;?d loztn?agfb% m?rea{sed SO as to
compendate (oo theedsproandiof ghesremel rate.ghad fusthensxamglef rlxsmtpﬁeohsh time may be
adapted id M€ cASHAYBlN ailiAg rembQaltrhte Sndfatdd bO AR sefisoNBipfal i ept

substrates may be polished, for exanple intermttently

W th product substrates, to determ ne a renoved
In oth¢rhindodigestspfep@saprivs f:heemthnHti@rdfahe C¥iPesyste@olO Lptiree hainythe removal
rate mLyhﬁe f%ﬁ'iédet§ RRNALARY s RAS9E. §6rgH§&nc;2tﬂe Htﬁaﬁcﬁlcd?rtﬁjeeﬂyhsﬂ-hg process, i.e.,

substrates may have forned thereon a re %
polish (e BN Of AS5ETBFA Y ARFRFTLPIORUEy £F b Reets Sh ey s aetaed to the
sensorSeighat 1588 & Rpaeddf duing nfid paiRk eise bt the specfideubatrate &b Ithat in an actual
CMP Ec%‘é‘@ 1 J%L%%& s%ﬂﬁl lfltt %B a\ﬁ%h xy pdogttr%%%lt lriﬁ ngaggﬁé}xdt?entﬁgd R)f adjust the

a sp eci
polish dimiscasqdens thrdeserimined|refpiéqn i B‘mct‘ﬁ@“wwss&‘g FiostiRte g Sopsgnently, by
using ﬂ%aﬂi’ﬁibﬁs@xﬁal tibe aﬁ@ﬂ;ﬁﬁ)ﬁly&ir gnalididaddto o5tiRMinFRas sharE®Ntonsumables, the
procesg c&r?tgﬂl rer ceasrlp ft'cfr:outgﬁ%ljar gl ZIE:)IIOIP §a5c1: é?eg%b ¥n1{ g%tlignf?a%&ng process
stabilityherdn b@heesftr@b@mn@héd the“rhfmsoru gignal nl2¢ h@abe%bsﬁplree usqdovm aj yfatus signal

represén@i’x:lg glo‘ﬂiong/aﬁlla JRLObf %Hé roterh‘ioré/ %bﬁ)sﬁmﬁlﬁ&f 8RCHES the currently prevailing
or Fesp r enpv e o
perforfigica i GREF P RGOl BV Mo "enBRPE Bk AEY CBnbpBles  a fasili

managemertt sis?Gy of 6ra grsp afiewogiatédprofass andmetaologbtoels de thereby improve the
contro[T@ft :h%m}léxc@ljocegs( Barqﬁél%k 99 corﬁﬂgn@ Q%essh&qm §t9tu§‘§f {1 various process and

contr ol on the basis of the senso
metrolggygtﬁgqs 113_\/2kpfe¢6{1d g}{rgmﬂn@ng]ﬁ' agjugtét}gsodlf: oL fnﬁﬁdfro%gﬁpaéameters thereof For
instancteh @glosicioiyoot thay BoOcrrespondingly cdtblich dn Gethiasig ofithd corseasdgnal 124 so
t f t t
as to a(a%ptttne %%gmy@rﬁért%rtg (t:lga t&ljgﬁt a %Ml? %‘%’su:l'r%Qh:bt Q@or?gﬂiolh%letween the
sensorsigmplel YA GRY Fh?g’lOVSh“ffc‘F”éfﬁé‘@tyt fr?éosa é\ﬁh‘H‘SHFtE diagsty |“l=9éi ht‘Yf Repp established
which $14p Bt Eﬁkﬁally&hdoﬁmﬁ&&ﬁﬁrg@ aﬁlﬁl‘éter fubetrdtal haf/inga dm&ﬁﬁl of 200 or 300 mm.

The irki%grténal o&qﬁe enrsorsst]lI ¥ 1@? is t%ecr)lﬂrus%crl] qo alalatslp ﬂ)feoéro% Y pgl%gneters of the

CaSBl s6"as to conpens
depositiet nc@aswcbfas fhelacoppatals teadte, lOnaftiin metchwsne@mwpflhe tot the currently
detectddPoBbniRPhInSthifbl8, My be adapted to the currently
prevai I I ng renoval rate indicated by the sensor signal
124 I n other enbodi ments, representative
Fig. SGthaotaelyicspnctssmmurbmglthw fey/ & pbmalitY Of odnd@rontngapetatiens of a CMP
systerr{ %'fq}{s%ncé ?JrQhéTBbsterﬁelOb &5 ﬁ&s@gbetd%ﬁmﬁfe?@l@§9)rﬁ§| gﬁﬁlFlél-%4motor torque

For 1 nstance, the duration of pol i shin roces
signals rep%qs?fgﬁi 2 ﬁlﬁ mﬁ‘ﬁif CHée“éiétgé?lmaﬁ%&‘dfcéfedabysﬁéeg?fgf’ Stgn A in F‘g 5 are
plottecp{/@duahe operitattimd s tar ralagvedyn tbngaymebiateral af epbrbximhl_hﬁ' 10 days. The
measufse%llggtt Eat? agg]%tfu]lg(fl £§15a 5)?(9 %bndﬁﬁ)nglu{hapgs B&?atptp ldlu%’ {He%lishing of a

e specl substrate so that an

substraie, o@e@s?fet/ﬁtéﬂlsé‘h%b%se%l‘g%?m ﬂ% MOk ‘i°Wé‘Ei ‘B)PVF‘HéedCBHt‘iaG‘I' substrate
proceslskﬂll “Nlﬂx%oop’é’&%nt hE p&ie cdigRbnérothadjddic inber @ebinghhé ips® conditioner is
operat%aagtcg salBLISLERN 0Rgy ng&u@geh% formtehs 1&%%%%& 3 corresponding

signal 124 alternati veI y or m addi t| on to estimating

the status of consumables, the process control may be

carried out on a run-to-run basis, thereby

significantly enhanci ng process
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stability In other enbodi nents, the sensor signal 124
may al so be used as a status signal representing not
wondog/081763 st at us of one or nore consunmabl es buPCEUSZN04/030410
the currently prevailing performance of the CMP system
contro#&gctfomgise rcr)]vi(tie%' 1% %’Z‘E %t&ﬂﬂhat@é’cnﬁ%n&#ﬁghhlﬁgoﬁ fhe Fnarket.
acli ity nagene stemor to a group of associate
process and netrology tools to thereby inprove the

At timé @4 tesuBible 1607 R R% tﬁ)er ﬁkﬁﬁﬁﬁg p&d) Uectmagday rdaﬂfmpﬁﬂ ¥n increased motor

agsessi ny the at u ar.i
Currenha'fer B a&g@“ﬁ?ﬁ? “ft‘r?\l}%lé 8tbetw§ © cghrer eg%lgé] a |9 %g il nc'fw RYishge pad. At
time tothe slurry suppdy pr dorssd, whichalse éoads @We?l@bﬁcapbrncren@t strtbfemowr current.
Slmllaﬁﬁpﬂ%'mtek Qthl Pﬂile ﬂ?rYy 88p1§ Q¢ (Flﬁﬁ QRaidAgs deneQed i doﬁ@s;ﬁﬂdmg increase

basi s of sensor si o, adapt

ofthe g P Torf AT 1Y atcﬂ‘é“‘@ﬁ‘?l o Pesiprdpad e Selllpae? oo and v
like, i¢ faplbcedatheoby ghadreaimg kebmesgondinpechamge 96 the giageraiurrd4 and

the polishing uniformty across a substrate dianeter

may have been established whjich may be especi al ‘HX
As indisHisgh e TRBRITEEE! 0T BrieCBY SEHS L (RERIRANA Fgsitables of the CMP
systendara vBiitd¢ irofhe 2000espéndaFOmomi tblage isighaly which oumyahertfoge be used to reduce
proces§ ar‘?a?xo{ls ofgpea{IM%%gocgsest %og:?rtls:t'aglﬁéjt (L)n‘?(ivﬁgj Y %g%’;\ (iﬁléeoﬁl%feﬁﬁque signal may
be det@mwe@roaﬁhabasﬁgofraééf@ftoﬁometoé PEHRPELY Pf?éesa@b%s@mt?frw adjust at least one

proces@rp@fahle@r bp tHeheme Lb&é’taﬂtfblythdqﬁ'&@isﬁ@ c{fQJnleS‘dﬂldilge substrates that are to be
pohshe&f) lfyau i, ft?lr Iap\/flysrygﬁe% with ﬁlte1 %%E !ﬁf z%ll e}/st oﬂrgceg F‘?ﬁﬁé{&e rE%mexample a

Ioning
settmmesfysthe mlaﬁ@rspﬁq‘i‘slte&m?e tlfeonadtlﬁé asq/tsh@ @mlm hegd 104 is readjusted on

the babl€ SE frle RS in z{v@raﬁcef)letrhgr\}ﬁlﬁest& o%ht@hAl sd E‘st fol cﬁm%ensmétf@lr or reduce process
e notor

torque signals r
et PSSR B CREGE ) PPEs BB R 1R FR g ore he moving
averagp| mbyt ée d,eearmusdtdneas)pxersatﬁc@ntlx ifast rfespondh tp ednat Tspddop” events while
nevertheﬁ&g trcjnn(ﬁn% thﬁgd\éﬁaltelyfsm@&p ergél fTPet @M{ rélsgec‘iI aKS 10H &erm development of

asurenment data are obtained for a_ pad conditioner
curve i da ot pspsathe FOREM WY AP JFILKi Ao} QB HERE qheh as change of
slurry a@pry priEihk Q6| ayid AheSat Wistethe pydiess @aramktee map bo adapeed @uehesbasis of the
recelv?%ln or ecljonfa 8 EQ%%EH k&agegﬁﬁlgegglﬁto&a?%g@%r \!\EH (\F/d.tzp&el{lgtd i dph may be
used ag mﬁ@qucp @p,tglforsan(jllggqoaltl;g@ regponge of [hesontrel uniy VOC—E)]WS’ES&HPO“ occurrence of

an evéReaRdh o Q:Ihﬁl%%ecm e slllhfryl(?bifp}il@ B ddrkcép@nding DWapdation of the CMP process
t
TR T

the bagi ofttihmzefqer@eldstarrabl e, for instance the polishing pad,

s changed, resulting n an increased notor current due
The negwgpttt%ng%?(%g%g sif§ L on%beoﬁoeéﬁe g%é\%ae%?% E*?engarfnﬂeéter adjustment in
combisdtion rwiths thp péfgrescecéiran ge dhe wifiirerve alagomiyebadspdatedeby the newly obtained
measuﬁéng:m Ie'sﬁ@nby u@ﬁ? Nio ﬁle&ﬁreﬁd@ﬁ Rt th&l%i}em snﬁg\}]ﬂeHQB la¥y appropriated

dat d ne urrt %p ﬁn@ chan er ceﬁjlaa escontroloftheat
ata “’raé‘ﬂ’P‘éE?‘bducrl? ag dgtd fittingn SjRefithing. Pt the ke asrelpirree figtagh

least odbl ICII\EI’IﬁroFdsﬂ ﬁirhr}letet&ha)t gdi® a tertairc ddpsasrd ipkedjctabliy poFded iormgrd control
upon (F ﬁurre eb &t £ A tJ)fOJ&ﬁgunﬁ@fgs (ﬂp&te toﬁl%r Ldnlaeth %oﬁﬁpxjx@ccﬁ"qhe torque signal

al S0 rea Ing a correspond |ng ange o
of cuprgrtbyr ptomsis%htsubwatiehcﬂr%va(ieédtheypqsﬁbﬂlﬁé gurefredhagk gnkelg In other
embodPmerB§IY coRbBIAisn o@%ﬂﬁbéﬁtﬁg strigieo nfaynmbhes, edr éﬂaﬁipEMBy updating
oV AR T B ARSI SR AL B wooni
to any zvems jassesiatsl whie Clvienge o edhs @mumah@ﬁ iche @MRpwisteg. In some

emboﬁr\ﬂ@r{tﬂgﬁebﬁﬁushﬁ@lft Up%h@ fat fe@Mdt %H@pﬁ)bﬁ? ﬁﬁraﬁ’f&yr h@y setRricd f&y@@ach substrate
on e a a S ne o e ed
to be §{?B‘§Sts?da't“e‘§ t%(l)\&aﬂ’s St ?&) thf 8§‘§rt ¢ tﬁ’g Cess %‘lasrlréerrrlgf’gﬁ‘ oft least one

the CWP systemfor the procesgsi ng of one or nore
substrates that are to be




10

15

20

25

30

pol i shed by using the CMP systemw th the adjusted at
| east one process paraneter For exanple, a setting
wo 2003035763 t he rel ative speed between the pad RORUS2IA4/030410
t he polishing head 104 s readjusted on the basis of
procesg t}@ram@féﬁ‘ %yaﬁleeﬁlgﬂgn g prg ﬁ{ﬁlafﬁsofo;ubﬁ%ééeto'abesﬁro@e%sédo wherein the

onpensate for or uce procesSs fluctuations caused
mtervaa;or newly adiustipg, gﬁgéocssrs REBHLISAABY &g defErminedja aguiage sii/ay on the basis
of the E&xgoﬁslgi&l elyor dnhite BBW cﬁgaddmenaagﬁonmtyloinesudehernmrme@bm change of
spond to any "sudden" events
cmwm%%ﬂ em%g%é%g%gﬁégéaégg%ﬁggng a noderately snooth base
line with respect the | ong term devel opment of curve A

In son{erbniﬁ)ﬂiﬁfenﬁ aﬁn@%b&v’@ﬁle&@iﬁ&d‘ &Jncdpﬂ inday b2 @ppTRY t6 €DAH 1681s lacklng a separate
nts UC

conditgy BBV A At oA BART pp B b s ik AR, phoviaea
is coupﬂag/ then ghtaic euotom Thi surfgs ithat gpntadie tlyee[zpélplvegj pad may be configured to
prov1dle Qfl QﬁMdaP&)n@ﬂQnﬁ’lE effls'& é}aﬁ |oﬁlep£mmﬁ§éiﬁﬁ MR keledPro sEbkEdhtially not

he data of Fig as. reference
et G b8 Bpe b i SO S BB FOTSE B BT ok e v i e
same vl:3 (s Tbsatibddsabovepeith eicance Bribetoafue aigngdwbnined Sroghangstual conditioner.

As reﬁ%@%?r&gnt 1“\%n§h¥£%¥1d§s@@sﬁém fd Q%Jtﬁﬁlﬂgpg{hg&mg the performance of a
aptation of process paraneter be

CMP S(Xé‘F‘PoFIPﬁ?da seffrarseqnal RIREdsdalynthe deee aysenie °F éé’ﬁ6 ﬁ%‘gh tiqging system, is
used té Bac@\oe r:lt 138 \estifate Shiel dilbde@iCstaiks dfhehe aSiose ofnsirtubles and/or the current
perfor%gr]:cg GRSt ﬂ}% a\{lahfstéglg\gﬁ%e? ?L ﬁhg%gﬁ)té? égq J]%ch?t%lsbf HRYcmp process
may be cpmfprmﬂﬁ@nedm RTAces ﬂuéwewﬁc eTfaaﬁeasor élfgn@ qb@ff@rieffﬂ% an electric

motor dfﬁlﬂg Em){)a&) %Mﬂd)ﬂ&r,edxeﬁyy inldRatievhy spRBd &idne dhaoARRGE bEINE fiotor. Hence,
the cog (a sér&%:éydg%s lﬁ v ef’;\%ﬁsrog%? ?’1%1 [ Snentc%lfjat;[e 1mpY\@1}egt1{1 cu%enk?lg aﬁallable and
exs1tmas§31\dlatoalsf iherebngjgnifeanty kithagcingvie religbilipy a@é aceygacy dHessobnc e

data the control of the at | east one CMP process

par anet er ai.n certain de redictability. .
Furtheb flop GGt P, FIGEBHY oRe PESH: GERUPF SbEE PRt ot pjed in e
art in gBWSafnBibldesriPriont hacwtdiegly, bis desctipgomrtd e comsgrued ag fhlgstrative only
and 1stf9{ %gpug‘ﬁo(aﬂ@l’ tquhl]q%[r{o&rlgﬂlﬂedpll}lQi‘i@%ﬁqQC §é’r¥3§atl rn@atnﬁé' of carrying out the

provi 0SS| or a dback control In
presenbtqy@xrtloénﬁb)dl ﬁtlgdeést%)e ﬁ%qtﬁl}fttioaw gfth%&thwaﬁ{x?vm and described herein
are to B4 taRdregyitesSpregythberefdtedlembodimeasanpl e, by updati ng
reference data as di scussed above, so as to further
enhance the capability for appropriately responding to
IndustgiphAnplieabildy associ ated with a change of the consumabl es
of the CNP system I n sonme enbodi nents, the adjustnent
The pr]e%:f)t 185%102' ﬁagagfs tgla énaflgtl;l%t%mﬁ, ceésglge m ffilhn eﬁ)ﬁ%m&% %truecgures and is
thus ind@9Orislty apphableenbodi nent s, the adjustnment of t he at
| east one 12process paraneter nay be maintained for a
plurality of substrates to be processed, wherein the
interval for newy adjusting the process paraneter nay
be determ ned in advance and/or on the basis of the
sensor signal and/or on the basis of additiona
i nformati on, such as information on change of
consunabl es, mai ntenance periods, and the like. In
sonme enbodi nents, the above-descri bed concept may be
applied to CWP tools |acking a separate conditioner
assenbly in that an additional novable, preferably
rotatable "probe" may be provided that is coupled to
an electric nmotor. The surface that contacts the
pol i shing pad may be configured to provide an
addi tional conditioning effect, or in other
enbodi nents, may sel ected toisubstantially not
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affect the polishing process. The signal obtained from

t he novabl e probe may then be used in the sane way as
waleasnsizesl above with reference to the torque BCDDS2004/030410

obtai ned froman actual conditioner. As result, the

present invention prOV|de§L§nﬁ¥sten1and a nethod for

enhanci ng t he performance of CWP system since a

sensor signal provided by the drlve assenbly of a pad

1.  CARGHiéh GiticR@niS)ShedMnidabpdliskdg teampdRingct or at | east
estimate the current status of one or nore consunabl es
and/ or the current perfornmance status of the CWP

a controlisttle nelisBag dedym04) Isprfigyrad o Feceivg i hold ieplace A syksiratg(107);
the CWP process may be perforned to reduce process

ations. The se nso a

« potshinged T2 BBt Ay CAD R souiaf B T e SraR) 105
i ndi cating the speed and/or the torque of the notor.

a pad 'cB¥5Fonird S&M Fb §5L{pﬁzﬁqg)ﬁ R&:QhRP abRALECSH indluifglan electric
may readily be |np anted in currently avail abl e and
eW@Wfﬁﬁ@ CNP tools, thereby significantly enhancing
the reliability and accuracy thereof. Further

a contf0p ﬁ{uﬁ Eﬁ% %ﬁ%pﬁlv@l?CiOXx%Hh@w BQ%QI‘?{hlrght%a(p 1%§)ezﬂltd th@ye%md' dHe assembly

aren ose he art In view
(112), élfe PR Uétéé E30) peinseenfigped rodergicy? seRyr sispfd 4 fpmspidjetectric motor
and totcOnth? s£10 PSlishisgtheaiS(104)| o Slie kil dLsaddeyisonRignalg1549r t he

pur pose of teaching those skilled in the art the

general manner of carrying out the present invention.
2. | Thy systegn l9é clpimel. svhrarin tshidt stathe sigapl niscabredt fiem | saide plestp motor is
indica@ttOOMAt BRE oHESC 1P tkidnOnE h oraddcSorisfid BRcir@k@Ioras t he

presently preferred enbodi nents. Industria

Applicability The present invention relates to a
3. nmamusaemuefi daympt, odesin spdkcbninal fimibisi configuned to receive said sensor signal

mdlcam&({fq}ieﬂe'{/&ﬁtﬁw zﬁﬁ tl?J‘Qrc#u@ of ﬁ%eléc@ﬁ@ﬁ%fot ﬁ'xlxd % d@ﬁﬂhﬂn@ ﬁll%xﬁrol signal for
em

or ch i cal polish

said P?:‘tfh‘;ﬁ'lg |h§tdn’g§‘d “}f b@&‘ﬁf’? BF Fays é‘g’fb% |°?% H‘i“?%“’h%g"dev(‘ Z)Pmcesses Shbstrates.

configured to receive and hold in place a substrate
1Q ted on a platen (101)

+ téQ&}ngg%%htﬁglto a frstéﬁrlve assenbly (103); a pad
condltlonlng assenbly (110) coupled to a second drive
aSl&Elﬂng)é dedsb2 bighd Gl 2uglifog Arel@tracibtof divah®s padirthdioner (110) of the

CMP Sﬁém r ohue“nrl‘c'hv'i ag((j doéfgoc%%%rleﬁgtlé)e geg?{l]nlgg?r ?%ﬁsggégb fid (102) of said CMP

systen(; 31Q) | the control unit (120) being configured to
recei ve a sensor signal (124) fromsaid electric notor

oPusive SCE e EPigaspraSan et S CRft ST ba il G R PR Sonsor sgna
(124) foin @t leash osxadubistsitatl 0 tsbgnabesseécesardaﬂMPrsmmleal d electric

nmotor is indicative of at |east one of a revol ution

and a torque of said electric notor. 3. Th stemo
5. cithy P00 ARALFEL h WOSICD RHEROT g LS OISR ET LR SRor 2 revolution
and a fo@eioy @isaedrisaosor si gnal indicative of the

revolution and the torque of said electric mtor and

to determ ne a control nal for said polishing head
6. afbe mplodefslaimeay Wf‘ﬁéms"f’%t‘f‘g'é“gsﬁawp SYsted Prlydest i ty of

previ ously processes substrates. 4. A nethod of

OQs?gbzi‘itsthg erer% <§a¥as %oer@aidcée%rrls%nglgen the basis of a plurality of processed

substrates; and

using said sensor signal in combination with said reference data to adjust said at least one

14
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obtai ning a sensor signal (124) froman electric notor
driving a pad conditioner (110) of the CWP system
wovkios®321es/i ng sai d pad conditioner (110) rel atP@BUSDOE030410
pol i shing pad (102) of said CWP system and adjusting
one process paraneter of said CMP system on
pﬂwwghm£§§§{s of said sensor signal (124) for at |east one
substrate (107) to be processed in said CWP system 5.
7. T’ma: @Rtho® cbf flaifal a,i WhéemWﬁtﬁblBﬂlﬁlgS@idjrefﬁéhﬁﬁrdan gmaides' determining a

movm% a\geregg%tof V%sc?rfs %talls tt%ISI]Fed %?Trgta% urglétgf %¥ﬁl]e‘l7llt0uiq¥] 8% ?peratlons of said

Pmiﬂ@deMEreln controlllng said CWP systenrlncludes.
establishing reference data for said sensor signal on

e ba of .a plurali rocesse

R Bed o b pesRi e i SsRRRRT P R LR 1R e IR readusting
at least edecef@ntvendatca etcmtea@lq uptlishiag deagl a Ipele&httllm@dmhowe@sed between a
substrﬂ@ﬁrﬁfﬁ& B8lishihg pdd'6n HEHARDIRYid 6o Bidhal WheET €1 N

establ i shing said reference data includes determ ning

a novi ng average of sensor signals obtained froma
9. pThe @éthdd/ofad aifprse wheraiml cyntpdlidgorpemd on pithe CMInsy stof isdudss readjusting
a drlveosa a?R) idtelle%[}ﬁ:rmot& on-lrng?zm%to? Qegd ggns&rls?énm té ’adjmedrc%h(ﬂtxomng effect.

I'ng operation o CWP system I ncl udes

readjust|ng at | east one of a down force exerted to a
10. p@iré ﬁllaihla@ diefim 2 waRkdis Baill ieretrandotar iet@itiolied spBSEd a substantially
constantf spwederp rlg ﬁlé:gn?gt%)gto aJ" ;gag r?dnt?&lel' ? Eatlazg gy]?tﬁg aﬁpn&g ?)a(p. asl s

mhereln controlllng operation of the CMP system

i ncludes readjusting a drive signal to said electric

notor on the basis of said sensor signal to adjust a

conditioning effect. 10. The nethod of claimb5,

wherein said electric notor is controlled to have a

substantially constant speed during the notion of said

pad conditioner relative to the polishing pad. 15
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